Schools can implement evidence-based sun protection policies that guide practices to help protect children from harmful sun exposure. This national study assessed the relationship between the existence and comprehensiveness of written policies and the comprehensiveness of sun protection practices. The impact of school demographics on the strength of the relationship was also examined, as was the possibility that 'SunSmart' membership would have an additional impact on practices, beyond having any formal policy. In 2011-12, staff members of 1573 schools catering to primary-age students completed a self-administered survey about sun protection policies and practices (response rate of 57%). Results showed that schools with a written policy had more comprehensive practices than schools without a written policy. The relationship between having a written policy and sun protection practices was stronger for remote schools compared with metropolitan and regional schools, and for schools catering to both primary and secondary students compared with primary students only. In addition, policy comprehensiveness was associated with practice comprehensiveness, and SunSmart membership was indirectly related to practice comprehensiveness via policy comprehensiveness. These results indicate that written policies relate to practice comprehensiveness, but the strength of the association can vary according to the characteristics of the organization.
This national study assessed the relationship between the existence and comprehensiveness of written policies and the comprehensiveness of sun protection practices. The impact of school demographics on the strength of the relationship was also examined, as was the possibility that 'SunSmart' membership would have an additional impact on practices, beyond having any formal policy. In 2011-12, staff members of 1573 schools catering to primary-age students completed a self-administered survey about sun protection policies and practices (response rate of 57%). Results showed that schools with a written policy had more comprehensive practices than schools without a written policy. The relationship between having a written policy and sun protection practices was stronger for remote schools compared with metropolitan and regional schools, and for schools catering to both primary and secondary students compared with primary students only. In addition, policy comprehensiveness was associated with practice comprehensiveness, and SunSmart membership was indirectly related to practice comprehensiveness via policy comprehensiveness. These results indicate that written policies relate to practice comprehensiveness, but the strength of the association can vary according to the characteristics of the organization.
Overexposure to ultra violet radiation (UVR) has been identified as the largest risk factor for developing skin cancer [1, 2] , and reducing UVR exposure in children is recognized as a key strategy for decreasing the incidence of skin cancer later in life [3] . Compared with adults, children and adolescents are more vulnerable to the harmful effects of UVR, have less capacity to make informed decisions about reducing sun exposure, and rely on parents and caregivers to provide resources for sun protection practices [4] . Daily peak UVR exposure occurs during school hours, that is, between 9.00 a.m. and 3.00 p.m., and schools therefore have a duty to protect children from harmful sun exposure. The World Health Organization recommends that schools implement written policies that specify sun protection practices to reduce UVR exposure [5] , such as minimizing time outdoors when UVR is above 2. The Ottawa Charter highlights the importance of implementing a written policy in creating conditions conducive to health promotion [6] , although, evidence of the effectiveness of health promotion policy in changing organizational practices is limited [7] .
Australian primary schools cater for children aged approximately 5-12 years and are funded and regulated through state/territory governments, with funding dependent on enrolment numbers and extent of disadvantage [8] . Australian schools are predominantly self-managed by the principal and the school council, hence written policy development and allocation of funding for sun protection is determined by each school at their own discretion. Education departments typically refer schools to 'the National SunSmart Schools Program' [9] for assistance with sun protection policy development. The SunSmart programme is coordinated by State/ Territory-based Cancer Council's and is an evidence-based policy approach that has been available to primary schools nationally since 1998. Primary schools become members of the SunSmart programme by demonstrating that their school has a written sun protection policy and practices that correspond with SunSmart membership criteria. These criteria vary slightly across states due to differences in daily peak UVR and Vitamin D requirements.
Research has shown that the SunSmart programme has contributed to a long term increase in daily sun protective practices for students participating in the programme [4] and that primary schools with SunSmart membership have more comprehensive policies and higher compliance with sun protection practice recommendations than schools without SunSmart membership [10, 11] . However, Jones et al. [11] reported that, in 2005, 80% of schools had a written sun protection policy whereas 52% of schools had SunSmart status, suggesting that there may be a gap between having a written policy and meeting best practice recommendations for sun protection, or that SunSmart membership adds limited value to existing practices.
School community members may undertake sun protection practices on a daily basis regardless of the existence of policy, for example, wearing hats outdoors. However, practices in the absence of a written policy may be inconsistent due to individual differences in knowledge, attitudes and beliefs [12] . A written policy is a document that formalizes expectations about organizational practices to which people and their actions are accountable. The development of organizational policy can facilitate organizational behaviour change in-line with desired practices but does not, alone, guarantee practice compliance [7] . Other aspects of the organizational structure, culture and norms may contribute to a gap between what is documented in a written policy and what happens in practice.
Much has been written about the complex processes that are involved in translating research evidence into policy and then practice in organizations [13, 14] . Theories such as 'diffusion of innovation' [15] , propose that systematic change takes time because schools adopt health promoting innovations, such as written policies, at their own pace according to the characteristics of the people involved and the physical and social setting [15, 16] . Thus, at any single time-point, schools will vary in terms of adoption and implementation of a written policy, which may have consequences for what happens in practice.
Few studies have directly examined the extent to which a written policy corresponds with sun protection practices in childhood settings or the degree to which organizational characteristics contribute to this relationship, and those that have vary considerably in measures of key variables and data collection methods [10, 11, [17] [18] [19] [20] [21] [22] [23] [24] [25] . Generally, when a relationship between policy and practice has been detected, it has only been observed in a specific practice, for example, a number of studies have found an association between hat use and policy [11, 19, 22] but no association between shade use and policy [10, 20] . Studies using composite practice measures, representing the range of practices that are necessary for adequate sun protection [5] , have found that practice scores improve when there is a formal sun protection policy in Australian and American early childhood centres [17, 18] and American childhood recreational settings [22] , but it remains unknown whether the same is true for Australian primary schools.
Arguably, closing the gap between policy and practice is complex and dependent on the characteristics of the organization [15, 16, 26] . Studies in J. Dono et al.
Australia [17, 18, 25] , New Zealand [23] and America [19] have shown that school demographics (e.g. enrolment number, school type) [23, 25] and early childhood centre demographics (e.g. service type, socio-economic disadvantage, location) [17] [18] [19] were associated with the adoption of sun protection practices. Although few studies have examined these characteristics in relation to written policy adoption, studies of early childhood centres have shown that policy adoption is lower in areas of socio-economic disadvantage [19] and remote locations [18] . Other studies have demonstrated that programmes, such as SunSmart schools, which provide support for policy development, can influence policy and practice outcomes over time in Australia [27] , New Zealand [24] and America [28] .
Research to date has not shown whether having a written sun protection policy is important for the type and extent of sun protection practices that are undertaken on a daily basis in primary schools. It is also not known whether SunSmart membership has an additional impact on sun protection practices beyond having a formal written sun protection policy. This study aims to test the relationship between sun protection policies and practices in Australian primary schools. It was predicted that:
(i) Schools with a written sun protection policy would have more comprehensive sun protection practices than schools without a written policy (Hypothesis 1a) and that the strength of the relationship between policy and practice would vary according to socio-economic disadvantage, enrolment number, location (metropolitan, regional or remote) and school type (primary-aged children only or both primary and secondary aged children) (Hypothesis 1b). (ii) For schools with a written policy, a more comprehensive policy would be associated with more comprehensive practices than a less comprehensive policy (Hypothesis 2). (iii) SunSmart membership would be related to both policy and practice comprehensiveness, and would explain additional variability in practice comprehensiveness after controlling for policy comprehensiveness (Hypothesis 3).
Method
The study was conducted in collaboration with the National Schools and Early Childhood Working Group, Cancer Council Australia with ethical approval obtained from the Cancer Council SA Human Research Ethics Committee. Schools were randomly selected from a database containing all eligible Australian schools that cater to primary school aged children (school lists were supplied by state-based education departments). Schools catering to secondary students only or students with special needs were excluded from the initial sample. Power calculations determined that 757 schools would be required to detect small effects when using multiple regression with eight predictor variables at a ¼ 0.05 (two-tailed) and 80% power [29] . Of the 7644 eligible schools, either 15% or 150 schools (whichever yielded the larger sample size) from each Australian State or Territory were selected to ensure that there was adequate representation from each State/Territory. Overall, 1573 schools were randomly selected, which required a response rate of 48% to achieve adequate statistical power. The previous National Primary School survey obtained a response rate of 70% [11] .
Principals from all sampled schools were sent an email during September/October 2011 inviting them to complete an online survey via Survey Monkey [30] . The majority of survey items were obtained from the previous National Primary School survey, and most had prompted, forced choice response options [11] . Respondents from schools catering to both primary and secondary students were asked to complete the survey in relation to primary school year levels only. Schools were eligible to win a gift voucher as an incentive for completing the survey. Reminders to complete the survey were Written policies and sun protection practices sent via email and telephone. Data collection ended in March 2012.
Measures
Practice comprehensiveness score A sun protection practice score was created for each school based on the number of practices that were undertaken at that school. Higher scores indicated greater practice comprehensiveness. Questionnaire items that asked participants to indicate whether or not specific sun protection practices were undertaken in their school were matched to the membership criteria of the National SunSmart Schools Program [31] with 32 key practices identified (listed in Table II ). Each practice was scored as 1 if the practice was undertaken and 0 if the practice was not undertaken at that school, and responses were summed to create a final score (range of 0-32).
Written policy comprehensiveness score
A written policy comprehensiveness score was created for each school based on the number of policy criteria that were included in the written policy. Higher scores indicated greater policy comprehensiveness. Questionnaire items that asked participants to indicate whether or not specific sun protection policy criterion were included in their written policy were matched to the membership criteria of the National SunSmart Schools Program [31] . A total of 15 policy criteria were identified (listed in Table IV ). Each policy criterion was scored as 1 if it was included in the written policy and 0 if it was not, and then all scored responses were summed to create a written policy comprehensiveness score (range of 0-15).
Written policy
Respondents were asked whether there was a written sun protection policy in place (Yes/No response). 
School demographics

Data analysis
Statistical analyses were conducted using IBM SPSS 20.0 [34] . Two hierarchical multiple regressions were conducted. The first tested the relationship between written policy and practice comprehensiveness, and the second tested the relationship between policy comprehensiveness and practice comprehensiveness, excluding schools without a written policy. In each regression, the school demographic variables of enrolment number, socio-economic disadvantage score, school type and location were controlled for in
Step 1 and written policy was entered in Step 2; categorical variables were dummy coded and continuous variables were standardized and centred. Four interaction terms (written policy multiplied by each demographic variable) were entered in Step 3 of the first regression to test the prediction that the strength of the relationship between policy and practice would vary according to school demographics. In the second regression, SunSmart status was entered in Step 3.
Results
A total of 899 schools completed the survey nationally yielding a response rate of 57%. Returned surveys with less than 50% of questions completed were removed from the data set (n ¼ 42, 5%), resulting in a final data set of 857 responses. Table I summarizes the characteristics of the sample and provides a comparison with non-respondents or national school data [35] where possible to give an indication of sample representativeness. Schools from remote locations J. Dono et al.
were under-represented and schools with SunSmart membership were over-represented in the final sample. There was no evidence of sample bias with regard to socio-economic status, school type or enrolment numbers. Most surveys were completed by the principal or assistant principal (76%). Others were completed by school administration staff (14%) or teachers and support staff (10%). There was no association between the position held by the respondent (principal or assistant principal versus other staff) and scores for policy and practice comprehensiveness.
Hypothesis 1a and 1b: relationship between written policy and practice comprehensiveness Descriptive statistics A total of 661 schools (77%) reported that they had a written sun protection policy, and mean practice Table II reports the proportion of schools that met each of the recommended sun protection practices with over 95% of schools reporting practices relating to hat use, eating lunch indoors or in the shade and providing sun protection information to parents. The least commonly reported practices were encouraging use of sunglasses and conducting a formal shade audit.
Regression results
School type, enrolment number and regional compared with remote location were associated with practice comprehensiveness (Step 1, Table III ). As predicted, the addition of written policy at Step 2 added significant incremental explained variance (ÁR 2 ¼ 0.04, F(1, 833) ¼ 37.87, P < 0.001) in practice comprehensiveness. The model at Step 2 had three significant unique predictors of practice comprehensiveness: written policy, school type and enrolment number.
Only two of the four interaction terms testing the hypothesis that school demographics would impact on the strength of the relationship between written policy and practice comprehensiveness were significant: written policy by location and written policy by school type (coefficients are reported in Table III ). The written policy by location interaction term added significant, although small, incremental explained variance (ÁR 2 ¼ 0.02, F(2, 831) ¼ 8.00, P < 0.001) in practice comprehensiveness. Similarly, adding the school type by written policy interaction term also added significant, small incremental explained variance (ÁR 2 ¼ 0.01, F(1, 832) ¼ 10.03, P ¼ 0.002). Figure 1 demonstrates that in schools without a written policy, remote schools had relatively low practice comprehensiveness, whereas in schools with a written policy, remote schools had greater practice comprehensiveness than metropolitan and regional schools. For schools without a written policy, primary only schools had greater practice comprehensiveness than combined schools (Fig. 1) . However, there was no difference in practice comprehensiveness between primary only and combined schools in the schools that had a written policy. The average written policy comprehensiveness score was 7.82 (SD ¼ 2.52, range: 2-15). Three schools achieved a maximum policy comprehensiveness score of 15 and 14% scored 11 or more. Policies incorporating hat, shade and sunscreen use were commonly reported and most schools indicated that the sun protection policy was enforced (Table IV) . Having a policy in place according to recommended guidelines regarding UVR exposure (i.e. when UVR is 3 or above) was less commonly reported by schools.
Enrolment number and metropolitan compared with remote location were significant predictors of written policy comprehensiveness (Table V) . As predicted, the addition of written policy comprehensiveness at Step 2 added significant and large amount of incremental explained variance Step 1
Step 2
Step 3a
Step 3b Combined primary and secondary school ¼ 1; primary only school ¼ 0. *P < 0.05. ** P < 0.01. *** P < 0.001. 
Hypothesis 3: addition of SunSmart status variable
The addition of SunSmart status in Step 3 of the above regression analysis was not significant. As Fig. 2 illustrates, an indirect relationship was identified through a mediation analysis [36] , as the The policy is enforced 84 The policy states that practices are in place At least some of the time 67 When UVR is 3 and above 30
Note. Valid percent reported. Data were missing for some cases (<3% unless otherwise specified). Respondents were provided with the above list of options and were asked to tick all that apply. Table V . Prediction of sun protection practice comprehensiveness by socio-economic disadvantage, enrolment number, location, school type, policy comprehensiveness and SunSmart status for schools with a written policy (n ¼ 633)
Step 1
Step 2 Step 3 Combined school ¼ 1; primary only school ¼ 0. *P < 0.05. **P < 0.01. ***P < 0.001. J. Dono et al.
standardized regression coefficient between SunSmart status and practice comprehensiveness decreased significantly (Sobel's test ¼ 4.06, SE ¼ 0.14, P < 0.001) after controlling for written policy comprehensiveness. In addition, written policy comprehensiveness was associated with practice comprehensiveness after controlling for SunSmart status ( ¼ 0.43, P < 0.001), and SunSmart status, controlling for school demographics, was associated with the practice comprehensiveness ( ¼ 0.13, P < 0.01), and written policy comprehensive ( ¼ 0.18, P < 0.001).
Discussion
This study tested the relationship between having a written policy and comprehensive sun protection practices, and the relationship between written policy comprehensiveness and practice comprehensiveness among schools with a written policy. The results supported the hypothesis that schools with a written policy would have more comprehensive practices than schools without a written policy, although the relationship was weak. The hypothesis that school demographics influenced the strength of the relationship between policy and practice was partially supported, with only location and school type moderating the strength of the relationship. Evidence of a positive relationship between comprehensive written policy and comprehensive practice supported the third hypothesis. Although the final hypothesis was not supported, that is, SunSmart membership explained no additional variation in practice comprehensiveness after controlling for written policy comprehensiveness, it did have an indirect relationship with sun protection practice through written policy comprehensiveness. Overall, 9% of the variation in practice comprehensiveness was explained by having a written policy and school demographics (i.e. large enrolment numbers and catering for primary only rather than primary and secondary aged children). The significant moderating terms of written policy by location and written policy by school type added 2% and 1% additional explained variation in practice scores, respectively. The strongest relationship observed in the study was between written policy comprehensiveness and practice comprehensiveness for schools with a written policy. While these results are consistent with other studies showing a positive relationship between sun protection policy and practices in early childhood settings [17, 19] , the strength of the relationships among these variables should be interpreted with caution as only self-reported data were collected. Furthermore, the strength of the relationship between policy and practice is difficult to compare with other studies because of differences in methods, measures, and samples used. Future research would benefit from standardized measures of policy and practice to facilitate cross-study comparisons.
The results of this study add to the finding that organizational characteristics in childhood settings are associated with policy adoption [18, 25] and sun protection practices [17, 19, 23] . These results are also consistent with knowledge about the gap between research, policy and practice and how successful implementation of a health innovation is highly dependent on the context or setting in which it occurs [15, 16] . For example, in this study, larger school enrolment size was related to more comprehensive sun protection practices and policies. As Australian primary schools are predominantly self-managed and funding is related to specific factors (e.g. enrolment number, socioeconomic disadvantage) [8] , it is likely that access to funding and resources contributes to decisions about non-compulsory health policy innovations such as sun protection. For instance, larger organizations may have more staffing and financial resources and more flexibility in how they can utilize these resources compared with smaller organizations. Larger organizations may also be more dependent on written rather than informal policies [26] .
The finding that the strength of the relationship between policy and practice was stronger for remote locations compared with metropolitan and regional locations warrants further exploration. Harrison and colleagues [18] found that remoteness was negatively associated with director knowledge and written sun protection policy development in early Written policies and sun protection practices childhood services. They proposed that remote early childhood services have poor access to services and higher levels of social inequality. The same may be true for remote primary schools, which may also have greater costs associated with obtaining sun protection resources such as sunscreen, hats and shade structures compared with schools in more densely populated areas. The availability of increased funding for remote schools may increase the feasibility of implementing a new policy. Additionally, facilitating organizational commitment and stakeholder engagement through adoption of a written policy may assist in devising implementation strategies that are needed to overcome any potential barriers to adopting sun protection practices [7] .
The extent of stakeholder engagement may explain the moderating effect of school type on the relationship between sun protection policy and practice. Research has shown that secondary schools are less likely to adopt and implement sun protection policies and practices [25] , and sun protection is identified as a low priority for secondary schools relative to other health concerns [37] . Therefore, schools that cater for both primary and secondary students may have greater difficulty in achieving consensus on sun protection practices in the absence of a written policy compared with primary only schools.
Adding further complexity to the relationship between sun protection policy and practice is the need for multiple practices to ensure that children are adequately protected. In this study, SunSmart membership was associated with more comprehensive written policies, which in turn, was associated with more comprehensive practices. The SunSmart programme provides resources and support for policy implementation and therefore may facilitate stakeholder engagement and commitment. Although it was beyond the scope of the current study to test this hypothesis, findings from a recent New Zealand study that evaluated a programme similar to SunSmart showed that external input from a health promoting organization improved compliance with policies and practice guidelines in primary schools [24] . It is important to note that Australian primary schools volunteer for SunSmart membership, therefore the programme may only attract schools that are committed to policy and practice improvement, rather than schools that need to implement new policies and practices. Consequently, schools that do not have strong commitment to sun protection are unlikely to pursue membership. A state or national policy would facilitate the adoption and implementation of sun protection policies within schools because it would require all schools to comply with international recommendations [38] .
This study has several limitations that should be considered when interpreting the results. The method of analysis implies that the policy is determining practice, however, the study is crosssectional and causality cannot be determined. Nevertheless, there is evidence that policy can predict sun protection programme implementation [39] . It is conceivable that the relationship is more iterative than that presented here, with setbacks and advancements in both policy and practice occurring in a non-linear fashion [40] . A longitudinal study is required to detect the incremental changes to policy and practice that occur over time. The same respondent provided information on both policy and practice so the data could be limited by observerexpectancy and self-report bias. This could be overcome by an independent audit of each written policy; however, this was beyond the scope of this study. There is also a risk of social desirability bias given that schools with SunSmart membership are subject to periodic reviews by Cancer Council and the survey was administered by Cancer Council SA; however, schools were advised that individual responses would be kept confidential and that data would be de-identified. The higher response rate from schools with SunSmart membership may have inflated the extent of compliance with recommended policies and practices in this study. The response rate of the current study (57%) was lower than the previous National Primary School survey (70%) [11] . This may reflect self-selection bias such that schools with less robust policies and practices have not participated in the study or the change in methodology from paper to online survey distribution.
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This study also had a number of strengths: the sample was large and nationally representative, a comprehensive measure of sun protection practices allowed sufficient variation to detect relationships among key variables used in the study, and the diffusion of innovations theoretical framework, which provided a starting point for exploring the gap between written policy and practice, led to an analysis of possible moderators of the relationship between policy and practice. Future research could extend these results by monitoring effects over time and examining attributes of the innovation and the setting that influence uptake, such as stakeholder engagement and commitment and funding arrangements.
Overall, these results indicate that schools have more comprehensive sun protection practices in the presence of a comprehensive written policy. However, other variables are related to the level of sun protection employed by schools. Furthermore, the results demonstrate that SunSmart membership is associated with more comprehensive written policies, which in turn is associated with more comprehensive practices, although, membership is not essential for practice comprehensiveness. An evidence-based policy approach to sun protection ensures that sun protection practices are adequate to reduce harm from sun exposure. Further research is needed to identify the conditions that make written policy adoption a viable option and support participation in programmes designed to improve policy comprehensiveness, and to explore the underlying processes that strengthen the relationship between written policy and practice.
